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= Pond retrofit project identified in Mish Run
Hydrologic Study

" |[mplemented through CRW'’s City Beautiful
H20 Program Plan to reduce CSO’s in Lower
Paxton Creek Sewershed

» Located in historically significant
neighborhood in Harrisburg, PA st

= CRW and Bellevue Park Association (BPA)  — I
Partnership santanySever
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Historic Context
PA’s first planned Residential
Community, established in 1910

Designed by renowned landscape
designer, Warren H. Manning

Over 12 acres of open space, :
including five common “reservations” | =

w, J

Two connected man-made ponds for s
recreation and aesthetics in the s
Willow and Spruce Reservations

Challenge: Retrofit ponds to meet
design goals without altering the
historic character of the ponds




Existing Conditions

= Hydraulically connected man-made ponds B AR 70

" Primary water source is 42-inch RCP storm sewer (dry
weather flow observed)

= Eutrophic, heavily silted, shallow depth
= Pond bank erosion
= Lower Pond spillway erosion due to overtopping

= Water & Sediment sampling results:
— Low Dissolved Oxygen
— High Nutrients

— Metals and other pollutants (VOC’s) detected in
sediment
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Upper Pond Existing Inflow & Overflow Structures

e

Hurricane Ilda




Lower Pond Existing Spillway Photos




Bellevue Park Pond Retrofit

= CRW goals:

= |mprove pond water quality

= QOptimize the ponds for
stormwater management

= |mprove habitat and ecological
functions

= Balance landscape aesthetics &
function

= Community goals (in addition to ég
the above): 5y

= Maintain/enhance historical
character of ponds as a
neighborhood centerpiece

= Retain/enhance recreation

.. Rendering by LandStudies,
opportunities Inc.
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Additional Design Elements

= Maximize pond storage through bank grading and
sediment removal

= Design overflow spillway for peak rate
attenuation, stable transition to stream, and safe
passage of the 25-year event

= Edge grading and landscaping for habitat and
aesthetics

— Too “wild” or “natura
community

— Accommodate maintenance access

I”

may be perceived negatively by

8 ©Jacobs 2019



Bellevue Park Ponds Drainage Area

Total Drainage Area (ac)

55.3

Impervious (%)

30%

Minimum Volume Goal
(0.85") (CF)

50,787

Optimum Volume Goal
(1.4") (CF)

83,650

Typical Year Runoff Volume
Inflow (CF)

1,600,000

Typical Year Runoff Volume
Inflow (MG)
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Design Criteria- Volume & Rate Control

= Volume — Provide temporary storage of runoff
from impervious drainage area

= Rate — Design for 1-yr, 24-hr design storm

— Goal of peak overflow release rate of 0.05
cfs/acre = 0.83 CFS (Impervious DA)

— Maximum drain down time of 72 hours

11111111

" Flooding — Potential benefit of reduced flooding at
downstream neighborhood

® Surface Floodig — [_JCatchments === |nterceptor

® Potent. Bsmt. Flooding Pipe Rehabilitation (Trenchless) ' CSO Regulator
® 1-YrDesign Storm  ess=Pipe Replacement Opportunity : e
® 2-YrDesign Storm  =——Modeled Pipe (Trunk Sewers) O Flow Splits
@ 5-Yr Design Storm Storm Sewer Pipe
10 ® 10-Yr Design Storm  —— Sanitary/Combined Sewer

NOTE: Flooding corresponds to smallest storm at which it occurs




Why Continuous Monitoring and Adaptive Control (CMAC)?

= Community desired a spillway design that

.. . . . Incorporate aesthetics of historic spillway and in
mimics the historic spillway

cascading channel to stream

= Design to provide free surface flow through
both ponds

= Ponds were originally designed to be
landscape features, NOT stormwater ponds

— Limited existing stormwater storage
— Limited space to enlarge ponds
— Lower pond overtops in large storms

— Engineered “improvements” changed pond
character and allow increased stormwater flow
through the ponds
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PEW TYEE W INLET WITH FILTER
INSERT AND BICYCLE SAFE GRATE; n

RECCHMMECT TO EXISTING & TCP
At a0 n NG/

015
1M = 445 Bilg [COMMECT TO EXISTING]

[ ]
U e r Po n d D e S I n —— MODIFY DUTLET STRUCTURE; REMOVE
EXISTING CAST IROH DRAIN VALYE
Jﬁﬁ,ﬂﬂu thl{l_)_-ll EXISTING OREE WITH “nn
12° BUTTERFLY VALVE AND ACTUATOR www

WITH TRASH RACK MOLNTED TO
COMNCRETE WEIR

= Submerged planting bench to add interest w

and diversity to the plant communities Stepping
- /\ e & Stones
= Rock energy dissipator at the base of the : N A

inlet spillway /

Outlet Structure with
Actuated Valve and

= Regrading and plantings around the ' Level Sensor

perimeter of the pond o
. . I--
= Boulder steppingstones access point \

COMPACT MEWLY GRADED
n AREAS ANDINSTALL CAA

w POND UNER (£ 550 5F)

FROPOEED SUEMERGED
FLANTING BENCH; SEE
LaNDSCAPE PLANS

= Qutlet structure modification (controlled
low-flow orifice and restoring use of
secondary overflow grate)

PLACED HATIVE RIDCK EMERNGY
CISEPATOR, SEE LANDECAPE
PLANS AND DETAILS

Planting
bench

INSTALL CMAC CONTRINF S I A B &
MOUNTED S0LASR SANEL

FINAL LDC:;'JD’JN OF FOLE \ o a r rray’ atte ry’

BE APPROVED BY EMGINEE

INETALLATIGH and Control Panel e
SINGLE BURIED COMDMAT TO ‘ ,g.- STEEL nnE' B -
CONMECT WITH ACTUATOR
E

N
AND LEVEL EENECR a2 1000 G0 MY = 461,72
IKSTALL LEVEL SEMS0R
AND HOUSING
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Lower Pond Design

e Grass pathway to be maintained

e Regrading and plantings pond
perimeter

e Boulder steppingstone access
point

e Qutlet spillway reconstruction
with concrete ogee weir and
“natural” rock spillway cascade
and stabilized concrete/rock
stilling basin to the existing
stream

e New outlet structure with
controlled low-flow orifice

Steppings
tones

Solar Array,
Battery, and
Control Panel

Outlet Structure with
Actuated Valve and
Level Sensor

..........
RS W AT RS TLMTT

43 TR P a0 0 ST
AT PR TIRLL T THINGE TH

''''''
ECINTED T CORRORETE UL

DONDNETE W

Grass Walking

Ogee weir with
Path

boulder cascade
spillway to stream

Stream crossing
steppingstones
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Spillway Design Details

Concrete walls
Natural PA field stone

— Wall cap stone

— Embedded stones
— Boulder cascade
— Energy dissipators
— Stream crossing

T 3
E;w’\;_ﬂ;ﬂNE ROCK SIZE: NOTES:
W4 1. CONRACTOR TQ MOCK UP 2 LF OF CAP STONE
= T 2-5 FOR APPROVAL BY PRIOR TO COMPLETEING
2. IFIT IS NECESSARY TQ CUT STONE TO MEET SIZE

REQUIREMENTS, CUT EDGE SHALL BE FACED
MORTAR JOINTS DOWN AND NOT BE VISIBLE ABOVE GRADE.

TOP OF CONCRETE WALL
PA NATURAL FIELDSTONE CAP
STONE (TYP.}
MORTAR SETTING BED
TOP OF CONCRETE WALL

CONCRETE TOP SHALL
NOT BE VISIBLE

CAP STONE - SEE ENLARGEMENT

UPPER SPILLWAY BOULDERS - ROUGH
QUARRIED NATURAL PA FIELDSTONE -
816" THICK FLAT TOP BOULDERS WITH
IRREGULAR FACE - SIZE VARIES (12"-18"X
120247)

TOP OF WALL (REFER TO SHEET G-7
AMD C-8 FOR ELEVATIONS)

TOP OF CASCADE (REFER TO CIVIL
DRAWINGS FOR ELEVATIONS)
TOE OF WEIR (REFER TOSHEET G-7
PERPLANS AND C-& FOR ELEVATIONS)
PEI P ! v oo
4 _ P
N — ER PLNS
—_— 1% SLOPE

14 X
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DETAILS}
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DETAILS)

COMCAETE SMLLWAY
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et
~ ~ STILLIKG BASK BORILDERS.
Wk RICLE: BIZES 1274" BET N
— — CONCRETE PEAGETAILS

TR OF WALL (REFER T0 SHEET met’. = .

7 AND G4 FOR ELEVATIONS| - s
-7 COMZRETE STILLING BASIN -
- BOLLIDR CREEX O JAEFER TO SHEET C-7 AND -
|SEE DETAL) £-8FOR ELEVATIONS) s

e ALL LAMDSCAPE AND SPILLWAY BOULOER
LAFDRIT T @ APPACKVED PRICR TO
e P— e FERMANERT IKGTALLATICN TVF |
SHEET C-7 AND C-8 FOR ELEVATION! A7 - -
- - — LAMDECAPE PLANTE TO BE INETALLED
- —— . INTG S0 ARQUND BOULDERS (TYP.|

- P CRMLET OF MOGK CASCADE [REF TE ey
e — - SHEET. M-8 FOM ELEWATKING} - S

————— o AOCK CASCADE SEE DETAILE

/17 SPILLWAY ENLARGEMENT

U aa T etaer-s

FLALEBES | LRS0IE U KV IR AT AFFRUVAL BT THE LWRERS
REPRESENTATNE. BOULDERS ARE TO BE PLACED INTD GRADE AS DEAICTED W
BEGTION, BEE SPECT FOR ADDHTIGNAL BOL FORMATION

REFER T3 PLAH LAMDSCAFE PLAN AND SPLLWAY ENLARGENMENT FOR
LOCATIONE OF BOULDER QUTCROPE
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AL STREAM BED ELEVATION

CL&SE 4, TYPE &
QECTERTILE FASAK [TY)

F POURED CONCRETE
BOULDER BET OM STRUCTURAL
CONCRETE (TYP ) PRIOR TO PLAC NG
¥ FOURED CONGRETE

TOSTRUCTURAL DI TALS]

BASE OF CASLADE (REFER TOSNERT
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LOWER POND SPILLWAY PROFILE
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CMAC System Design Upper & Lower Pond

= \Water level sensor
= Automated butterfly valve
= Control panel

— Panel is equipped with a cellular gateway and integrated
cellular antenna for communication with the CMAC

Software Platform

= Power — Solar Panels

EXIST WALL
WITH 1.5 RAIL

EXISTING —— |
WING WALL
TO REMAIN

L EXST 30753E"
ONC CULVERT
T REMAIN

48°X35" STEEL GRATE
AND FRAME

PROP ACTUATL
STEM, AND BT
WALNVE.

EXIST CONC WE
r—“"'f‘_ EL = £46.00

[— MIN. 1.5 OPENING

—"VALVE STEM MOUNT

| g EXIET 12" ORIFICE
EL = £41.50 =L

@ PROPOSED SIDE VIEW

\H\“--..\‘

Y,

CONCRETE RETAINING
WALL

BATTERY
ENCLOSURE

CONTROL
¢ PANEL

/—GRADE

WEE: 439.0" _!

‘CABLE AND CONDUIT—
COMMECTION TO CMAC
CONTROL PANEL
{SEE NOTE 3)

WALVE STEM MOUNTS

{SEE VALVE STEM MOUNT
DETAIL)

FLOW

5

INV. EL. = 436"

TRASH RACK

NV, EL. = 435,50

ACTUATOR SPECIFIED AND
" PROCURED THROUGH
CMAC MANUFACTURER
(SEE NOTE 2}
1.6 LF VALVE STEM
EXTENSION SPECIFIED AND
PROCURED THROUGH CMAC

BACKFILL AROUND
/STRUCTLIRE TO BE SELECT
FILL OR CLSM

12 IN. FLANGED PIPE

/_SECTICIN WITH § IN. RUBBER

GASKET SPECIFIED AND

PROCURED THROUGH

CMAC MANUFACTURER (SEE

NOTE 5)

12 IN. BUTTERFLY WALVE

— SPECIFIED AND PROCURED

| THROUGH CMAC
MANUFACTURER

12"

(SEE NOTE 4)
ouT

FIPE TO BE BEDDED

N

IN CLEM

BOTTOM OF STRUCTURE
EL = 435.00

RAIN GAUGE -—

i S
AR e

OUTLET
STRUCTURE

Image Credit: OptiRTC, Inc.




CMAC System Design Modes

Water Evacuation — PRE-STORM

When rainfall is predicted, CMAC system will open
valves to discharge water to the minimum
allowable pond water surface elevation (WSE):

e 2-feet below the normal WSE in each pond

CMAC system will maintain the maximum
allowable flow through the Lower Pond orifice of
0.823 cfs during wet weather.

Water Retention - NORMAL

Valves closed for passive discharge over pond
weirs

Maintain a consistent WSE in the pond, during
normal operating conditions, for aesthetic and
ecological purposes.

Pond Storage Volume Summary

Description

Storage volume
bottom elevation
Storage volume top
elevation (before
overtopping)
Storage Depth (ft)
Storage Volume (CF)
Controllable Storage
Volume (volume
below normal water
surface elevation)
(CF)

Existing Ponds

Upper
Pond

446
450

4.0
41,425

Lower
Pond

439

440.2

1.2
12,540

Proposed Ponds

Upper
Pond

444

450

6.0
58,720

15,480

Lower
Pond

437

441

4.0
40,880

18,290




Bellevue Pond Model Results Summary — Typical Year
“Model Results Summary - Typical Year

100%

95%

90%

85%

80%

75%

Annual Capture (%)

70%

65%

60%

Capture Depth vs. Annual Capture

0.5

0.75

y =-0.1068x*+0.6423x%-1.513x%+1.7528x+0.0953
R?=1

1.25 15 1.75 2
Capture Depth (in.)

Lower Pond
Description Existing Proposed Red tj/(étion

Max Wet Weather Flow (cfs) 16.6 24.6 ;

Max Dry Weather Flow (cfs) 1.8 8.3 -

Max WSE in Lower Pond (ft) 440.0 439.5 -

Hrs Exceeding Max Release

Rate ((?.823 cfs) (hrs) 147.7 23.7 84%

Annual Volume of Runoff (cf) 1,588,425 1,583,890 ;
Total volume of wet weather 1.500.026 982 030 35%

outflow (cf) ! ! ’
Total volume of outflows 0
exceeding Max Release R?tﬁ 1,012,642 117,728 82%
C

Annual Volume Captured (cf) 88,399 601,859 )

Annual Volume Managed (cf) R, 804,302 ;

Total Volume of Inflow -

Captured and Managed (cf) 375,783 1,406,162
% of Runoff Captured and ) ) -
Managed (%) 36% 83%
Capture and Management - ~1.0 -
Volume (in) :
Greened Acres - 16.6 -

18
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Bellevue Ponds Model Results — Typical Year

~——— CATCH02 ~~——— STOR02 ——— S5TR-02

CATCHO2 STORO2 02
1.0+ 1.0
05 £ o5t ,JL
) 11l ruame T 1o arhrn runny
9945 )\ﬁ 439_0_;_................_.._..__...\.uu__,.u,m..at —
43040+ f l 'l |
2935 / 4385 \ I
4 1 l . \ I
§ 43025 J‘f l 3 4380 | ||
an I \ \ I
43915 MmN\ 11 43751 1 _,J'
9910+ J NV \ L~
T ———— 4370 —
5
5
4 4+
3 T
2 2
0.82 cfs max outflow
1 1
T | 0 T T T
12 Tue 13 Wed 11 Mon 12 Tue 13 Wed
Jun 2012 Date/Time Jun 2012 Date/Time
Modeled flows with passive outlet control Modeled flows with CMAC system control

CMAC resulted in a 100% reduction in wet weather flow above the max. release rate

(1 inch captured off imp. watershed area)



Bellevue Ponds Model Results — Typical Year
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- 1-5__
Pt
: 05
) 0 S e O ]Jl n an ;—“”‘—’UM’] A ’j‘

4305+ f‘\

439 e ~ f ______________ N
\
\
_ 4ms \ H
£ oms0 \ /
4375+ \ |

43701 e —————————————taeaceaeeeseiasessssesenssesssessnensinamenasaeeet " | N

- 0.82 cfs max
. allowable outflow

Sep 2012 Date/Time
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Summary of Benefits

= The system meets and exceeds regulatory retention
requirements

= Maintains existing WSE in the ponds and free surficial
discharge over pond spillways to maintain historic character
of the ponds

= Provides CRW flexibility to control water
storage in the ponds based on real time
NOAA forecasted precipitation

= Provides CRW flexibility to modify flow
discharges from the ponds as needed to
adapt to future changes in the watershed

-
N
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'Maulhardt, PLA, Capital Region Water
Beautiful H20 Program Manager

Andrea.Braga@Jacobs.com
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